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钠二步法获得大肠杆菌 K12 的内膜组分，利用 IEF 技术建立其分子解剖图谱。
在 2D 电泳图谱上所获得的 117 个蛋白点中共鉴定出 76 种蛋白，并结合本实验
室已建立的大肠杆菌 K12 的外膜组分图谱，鉴定出迄今为止 多的 31 种外膜蛋
白质。 
更重要的是，我们更进一步的研究发现了一些之前未被认识的膜蛋白复合































Membrane proteins of Gram-negative bacteria are key molecules that interface 
the cells with the environment. For this case, study of outer membrane componets and 
complexes is very interesting to theory and practice application.  
Despite recent proteomic identification of a lot of oligomer proteins in E. coli 
cell envelope, the protein complex of E. coli membrane proteins and their peripherally 
associated proteins remains ill defined. In the current study, we systematically analyze 
the sub-proteome of E. coli cell envelope enriched in sarcosine-soluble fraction (SSF) 
by using proteomic methodologies. 76 proteins out of 117 spots on 2-DE 
electrophoresis gels are identified, and combining the 2-DE map of 
sarcosine-insoluble fraction (SIF) of E. coli cell envelope, 31 outer membrane 
proteins (OMPs) are identified totally. 
Importantly, our further proteomic studies reveal a number of previously 
unrecognized membrane-interacting protein complexes, such as the complex 
consisting of OmpW and fumarate reductase. This established complete proteomic 
profile of E. coli envelope also sheds new insight into the function(s) of E. coli outer 
envelope. 
    For an further understanding of the OmpW complex, we established 
native/SDS-PAGE separation maps of membrane protein complex with the peripheral 
associated proteins of K-12 cultured in LB medium of different concentration of the 
ferrous iron chelator DIP and dope FeCl3 after being cultured 3h, and in LB medium 
with different antibiotics. The results indicate that the OmpW complex kept intact or 
isolated, respectively, in antibiotic environment and by > 150 μm DIP. 
 





























































还能合成维生素 B 和 K，以及有杀菌作用的大肠杆菌素。大肠杆菌是研究微生





母、拟南芥、线虫、果蝇和小鼠成为基因组计划 早确定的 6 种模式生物。因此































脂多糖、外膜蛋白等，具有多种生物学功能。（引自Tokuda H, Matsuyama S. 
Sorting of lipoproteins to the outer membrane in E. coli[J]. BBA, 2004） 
Fig 1-1. Schematic representation of the E. coli envelope structure. Note 
that the outer membrane is an asymmetrical bilayer containing LPS in the outer 





































TolC 家族通道蛋白则负责输出不同的蛋白。  
整合于外膜上的外膜蛋白的结构与膜蛋白的 α-螺旋结构有明显的不同，目





大多数已知的孔蛋白都是以三聚体的形式存在，如 E. coll 的 OmpF、OmpC
和 PhoE[12]每个亚基形成一个 β-桶状结构；也有以单体形式存在的 β-barrel 蛋白，






































类就参与了这个粘附过程，Borrelia burgdorferi 中的 decorin-binding protein A 和
B(DbpA, DbpB)这两种外膜脂蛋白能够与宿主胞外基质的 Decorin 相作用而完成
菌体的粘附过程。DbpA 的抗体能够阻止感染的发生，这清楚地表明外膜蛋白的













































1994年提出，并首次公开发表在1995 年7 月的Electrophoresis 杂志上。（Wasinger 
VC, Cordwell SJ ,Cerpa-Poljak A. Progress with gene-product mapping of the 





























一个世纪的时间。如表1-1（自Bernas T. Molecular & Cellular Proteomics 
2006;5:2–13,和. Kanallaris M and Marshall GM Med J Aust, 2005;182:575-579.） 
 
表1-1 蛋白质组学技术体系发展历史 
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